Zinc inhibition of renin and the protease from human immunodeficiency virus type 1.
We report here for the first time that Zn2+ is an effective inhibitor of renin and the protease from HIV-1, two aspartyl proteinases of considerable physiological importance. Inhibition of renin is noncompetitive and is accompanied by binding of 1 mol of Zn2+/mol of enzyme. Depending on the substrate, inhibition of the HIV protease by Zn2+ can be either competitive or noncompetitive, but in neither case is loss of activity due to disruption of the protease dimer. Inhibition of both enzymes is first order with respect to Zn2+ and is rapidly reversed by addition of EDTA. Ki values are strongly pH dependent and optimal in the range of 20 microM at or above pH 7. All of the data in hand suggest that the inhibitory effect of Zn2+ is a consequence of its binding at, or near, the active-site carboxyl groups of these aspartyl proteinases. This inhibition of the viral enzyme may help to explain some of the beneficial effects seen in AIDS patients who have received Zn2+ therapy.